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(54) [Title of the Invention] Primer for Detecting Fusobacterium Nucleatum using PCR and Method for 
Detection thereof 



(71) Applicant: 000000918 



(57) [Abstract] (Revised) 

[Problem] Provide a method of specifically detecting purulent disease related bacteria and Fusobacterium 
nucleatum, which causes bad breath, from a biological sample. 

[Means for Solving the Problem] Method of screening and/or quantifying bacteria using the PCR technique 
including the primers (1) and (2) described below. (1) A forward primer comprising a base sequence of 10 or 
more bases composed from a portion of a specific base sequence; and (2) a reverse primer comprising a base 
sequence of 10 or more bases composed from a portion of the complementary base sequence of another 
specific base sequence. 
[Selected Drawings] None 
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(54) MOM PCRffiCiSy^f'J -*-^^AH®«affl^-f7-av*o«r«3KS 



(57) [5S&] (tfzfc) 

[ii] i^*«;5Pt + #^^t§§'ftiK&laaa J s^>□e®HS'?f)^7 l /A5T l JO/U ■ z 
i - 7 U * A B t »« «i c» a r z £ * T a* f 3 . 

[I^fg] TIE ( 1 ) 5f ( Z ) <5?7 Y - t$C\ PCR&C<fc3Hio>*$£/£ 
&/XttSlS0SS. (1 ) KtQJSSlfl <>> — ffi#K#2'P-&< Yt 1 OfiSDll© 
lSl«t Ht J 7 t 7- F?7 -f 7- (2) H9»t9flltE^9flltt]ltK))9- 

a3#*;s2'>2< n i oaaj5i±©iasEWt*t? 'ja-7?70-. 

[8KB] 5b 
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[ « If S %. a) S5 1 3 

t a * is i I 

TIE (1 ) JR & (2) 9?7 'f ? - T 9 i' , P C R J; 3 7 1 / A 7 r 'J Oi» ■ Z a - 

(1 ) e?!J#^i n:ie*!©mse? | j<?>-ap» | i«7'>tt< v t i 0JiSJ.R±<?>m*ie5 | J 
(2) Bfl*92i?iett0a&eno£fltia*eH0-B&istt7'>«<*6i on 

*JH±0«£EWt#*7 'J A - 7 7- 5 <f Y - 

[ a * ji 2 ] 

T ie 7* 7 -f ? - (A) * 7" 7 4 7 - (B) VtSt'PCRiii:in i /A7f 'JOA • 
Z i - 9 U ^Z,®£9^aiffl7-7^Y-t2y h . 

(A) e?y&^3lZlE*!o>JlSS^?&1 § 1 73 I 35 3 9&§<<>JlSEy :| JXI3: i t<3>-B5# 

(B) BW»*3ClE*<9»*»**8 6 3 # B 7} I 8 8 3§§<5SSE?'J<?)«ffl«Ili 

3?7 -f 7- 
c a * Jl 3 ] 

T 12 7" 7 -f Y — (C) )C i& %. & 2. titSt <0 7' y 4 Y - (B) nStPCR^C^n^ 

(C) E5!l3*3Ciett<3>iftS***l § § 7i 1 » 1 8 § S © M * E $'J 

[ a * « 4 ] 

l*«ZXttSCB««??'(Y-«¥ htffltl. 7VK9t<J1L ■ 
©'JSy-YJIDNAtJiaVUfePCRftCi'JSUJfe. 7V t A7T l J9/, ■ Z a - 

[ a * js 5 ] 

«aWHlC«fc-3-?«S?tl£7'D-7 , ?ifc7. a*«4CB«!©JSe*»***. 

[ a x m 6 ] 

$i IB IS 3& H # . e * y > . zr * -7 7* Z 7 . F I TC, 7 9 'J 7* > , 7" Z h O 7 x z 
A. . Il ! ;7i7-tf, 7/^ 'J 7 j 77 7 ^-tr^&[ 3 2 P]ciNTP»^Sf3rtl2'>a 
< * t 1iS?»)7asKJfi5CiEtt©ite^«*iJiW. 

[ a * a 7 ) 

4 Y - (A) V (B) H St'? 7 -f 7 - C v (■ t ffl LI 7 P C R 

te?ii 7xv7-v, 

die » 1 Z7y?C*^7»i?tLfeiat8S^ l 7ffltl, If JlZCEt<9?7^ 
Y - (A) . & U . T 15 7" 7 <f Y — (D) SB (E) . tSt'77n-Cv Ftlll7 

t S t' 7 l / 7t 7 r 'J 7 • Za-7l/*/*ii0ttaia5S. 

(D) EM«S3C»E«<?>ffl£3*Sl 24f§7i5l 5 6 § g Q t§ IE?J <5 ffli Wifi 

3 7' 7 'f 7 - 

(E) E?'J**3ClEtt<3>iRa£*^Sl HfgJSI 1 43SS<9ajfcE5'J©ffl?Bft9Jl 

seal 
[ a * ii 8 3 

k ^ § * 4 c la $ © m s E ?'j © - $ # ^ s z '> a < * t 1 oiua<577n-vi 

2 IC IB « © 7 7 -< Y - (B) USi'77^7-^ v ^Bll7PCRtff?»1 7 
f y 7 V , 

fu IE SI 1 7fy?CJ;T7)li7a^4tt^lVb7§l), 35 ifc $ 2 C Sfi t* © 7 7 ^ 
? - (A) fl£VMXmiK:tZ®<>>yy<(J - (D) tSt?5^7-C»htRU7P 
CRtfijSiZ77y7'i, 

t 3 7 V A 9 r 'J 7 A ■ Z a - 9 U * A S © 1$ iK 75 ft . 
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[ m * ii ? ] 

6$ Jfc J& 2 IClE tE Q 7* 7 ^ Y — ( A ) * H 5* JR 7 C IE IS! © 7- 7 << ? - (D) 7 « (E) t 
fill. E3I#* 5 T St' D N A t US * b P C R ft C J: V # * ft . 7 V* A 

? 7 'J 7 a • ^ASiciff^ttsite^Jt'tiS®. 

0 ] 

E ?'J # * 5 Q S E K » «J « 3 7- □ - 7* . 
[ 56 Hfl © §¥ £5 g *tt « 3 

[ a ft * h ] 

E 0 0 0 1 3 

*feaflfj. iKgits^tfflgTitg, si, mm, it«$i hub. nn>s, it 

lflW«t«> i i©fl$II»l*0*£tttt* t P;& ij itlftlllllaiJJ&DSIBI?!)! 7 y A 
? t y 7 A ■ :i-?i/Uit»«fti:«lHr JSftcBt?. 

[fK8fi] 

[ 0 0 0 2 3 

^C^el, 3ltU&atJ»5t?tt. Wf & H * > ^A&e^CfcZffllSSe. 3j <fc ^ 7 

3fflgo?|B]5i!Ctt - tt II . b# IB . IffltSL*. 
[ 0 0 0 3 3 

# . PCR&tt^v^Y-tf^RFX-frft'J. gfltJ^tIHffit^ili-(B]£7>?=I#ra:7-7 
[ 0 0 0 4 3 

~? z — fa L ( F. nav i forme ) , 7 s / A 9 r U 7 Z* • U # h" > x < S Z* ( F. peri odont i c 
um) , 7VA9t , J0L ■ * 7 0 7 * - 7 Z* (F. necropkorum) . 7 V* A 7 r U 7 Z* • •? 
7 VOL ( F . varium) , 7 A 7 t 'J 7 A ■ Z i - 7 1/ * U S ( Fusobacter i um nucieat 
urn, Vk T . FnlillJ. ), 7 V* A v 7 U Za ■ JU — 7* — ( F. russi i ) §»a^tlTU S 

[ 0 0 0 5 3 

□ giiiUIhtiTUJ Fnitt, *»» c 3 * ft 3 3*7 §- / » 

t>S«7 5yttat"t?y F*t*Ili*ltB^ftd* (JHTV8CHI7) t*4 
tlOC^b , FnilJI-'iJlIEy'/A^f U-7/;It9|<i)V8Cl4f ttFniii^a 
< 55 U . * , Fnltt. *SISl/Sffi-fif)33(;i/7^D?/X-7'>7 , A , ;X ( PorpKyro 
monas 9in9ivalis) "tf 5 7' U x 7 ■ 4 y 9 - Xf < 7 ( Pre vote I la intermedia) # <0 M 
8*JHiiV&J8*t ?»*<5tt8tSt I fedft, IHfi*Y<!HBI«a*rtl7llJ. 
[ 0 0 0 6 3 

c © «fc ? c . y'/A^T'J^^Iot^FnlttitfclfslI?^?. b # b . Fn 

ffitt- 7yA7xU7ZAlg©$iI*jI^7}£l)Sltfa*IC&3£4/), ^fttfrtttf*** 

z: Ytf®w-t& *) . ctis?cFniS4t«Sf i c^k?-?^ 2S«tgJt?tti^7ftT 

II £ II . 
[ 0 0 0 7 3 

* . Fnsati^ai[ii$t2fe^c>0;^>;b7. bs'j*/- 

7/UDNA CIHT1 6 S f DNA^ll ?) t ft ffi U . C<9DNA**8flii«K:&3S[T© 
ISE»#?«?* 'J Ft?7-f UfcPCR*CJ:Zll(S«l'»8 

tffiSTftTllZ (If WffFXltt 1 ) . b # b . ByiEPCRK-?ttFnffi0?ft«airiC 

[ 0 0 0 8 3 
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[ ft ft sf & !K 1 1 Conrads. G. et al. J. Endodontics. 25-433 438. 1997 
[ ft W 9 M m 1 

[fSEBtffl?;*bJ;?*-f2llffi] 
[ 0 0 0 9 ] 

* 9E W tt . 7'/A7f ynSli^tl'FnltHSfiCgli'Jb, # o . £ # St !ft C 

ifin?. 

[0010] 

3EW*m*. FnS<i))"DNAtittStiiaS, 1 68fDNAB7 l /A97 l J , >i*l 10 
<9)ffS«ii?ffi4ft-?iSffil.U-?fi , K 1 6 S r DNA<9t??7^ 7 - t ft W U PCRiit 
fif^Y^Fn®o)^iii-[BlSttBiI-?^ICV^t)#-D*:. - 75 . 2 3 8 'JJ 1 /-? A- D 
N A (tT23Sf DNAVll?) fit h ©Sfi^ D N A K i« L 7 I) I fedi), tff & it ± 

*t c ? , r 1 6 8 hDNAgf/xaz^-t-lffld^it 1 7 x 

V r2 3srDNA(E5'J§^20)«llll)(9-aJt*t^ l jy^-Z 

V 2 . 

[*E|fltS!tt*Zfed&©*Jl<?>JB«] 20 
[001 1 ] 

©a*BMtS?27 *7-b'7-7^7-*l3:. £ « 7 * 7 - K ? 7 -f 7 - 6 *<5 tE« 

jjsitteif'jn?, EJ'J**i?*7*iJ«SE5y <?>'>«< ^t-apicfflsr^i&s 

E *>J "**>'> m T> « < H 1 0«S*<5«?t*tZ?7^7-?»iI. 

<9-SJtS€>7-7'fT--??)9. ^05' *»cE5!iB*i?*7fl.z»tlE5'Jvi3:±< 
B*«l»WaD««»*EWCJ:yJIKr*lTll7eJlli. 

£«7»7-K7*?-fY-«. B 5>J # ¥ 1 (5liififilIJ!IVtt»r I P C R8i*ttT 
?A^7yyai, tl*S*jE*««KltSlieB**©DNA>£A'fr , J* , 'f7rb«l) 30 
£®?*>ti.B:WClR5£ttttl)#. 7- ? 4 ! -<DTV 4 >ttftT«)f ftCi^t 3 tQ&W. 

mi. 77n-ff)iiH7tt, ioa*ja±40«»JRT©t©*»*i/<. 'J 

ft £ L < tt 1 21§Sm±301lS^T-?f> l K 3$ C » £ U < tt 1 5illai:2 5lSlHT 
? J> 3 . 

TmiB40CJHl. 6 5 X2 & T K # J & J Witt t J # > J: '/BH < tt 6 0C*16 0 
t W T ? Ji 3 . GCS * tt 2 5 X ± . 7 0 % W T C 5 ? Sat t J C v # ft J u < > J; 
'J8tL < tt 4 0 X J«. ± 6 0%IHT?})L 

1157? 7-P77U-n7ft*bt]i5 l JH7tt, « I* . GTTTGATCC 
TGGCTCAG (E?JI§1 1) . CTTAACACATGCAAGTC ( E 59 * ¥ 1 
2) . AATGCTTAACACATGCAAGTC ( tt W # S 1 3) . TCCTACG 40 
GGAGGCAGCAGT ( B W * * 1 4) . GTCTTGTACACACCGCCC ( 
E $!i # ^ 1 5) 
[00 1 23 

ie n 9 * 2 c le « © n s e w © ffl mi a a s e w 0 - m » 14 « s '> a < n 1 oiimi 

»*tts?jH7, e ?y § ^ 2 -? * 7 n 3 m 1 k ?y <?> '> # < vt-snciar Jistjy 
cj>*§i*«)»afcEW-*»>';fl-3'>tt< n 1 ons*<i)i7t^t 17-7^ 7 - ? a z . 

* 'J A * tt C tt , 3 SS V A - X 7- 7 4 7 - tt . 3 ' *ft|?E?y*92Btt<!>iI*E*l® 
ffl«tt«3tE5!)©-fftSt'7-7'r7-?ft , K *t © 5 ' * tt C E W § 9 2 ? * 7 tl 3 tt 
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y *■ -f X b . 7'/A?t'JH ^'Jn'>7<H (F. per i odont i cum A T C C 3 3 
693). 7>S A 9 t V 0 L • 1 9 Q 7 * - ? L (F. necrophorum ATCC25 286 
) JZZ/ 7 R ? t <J 7 L • V ? V 0 L (F. varium ATCC 8 5 0 1 ) 9 2 38 r D N 
A^/U/yr^lSUt^^JiftttJf CiStt5H», 7"7 4 1 -<9ft 4 > J-iC T 
(5^ttCit^tI £<5tfI*Ull. 

. ?7H-?)i8SH7B:, 1 OiSH4OIIaT0ici)tf»H <, J;'i»ll 
< 1 ^SltiliOgtlT?! 1 ). « C » * b < tt 1 5)SiJSll2 5)StttT?Ji] 
. T«« tt 4 0 C m ± . 6 5CJXTlC*3J:?fittt?». J: 'J 8 H < tt 5 0 tlU 6 0 
X2 VXT ~? & 2 . GCS ■ tt 2 6 X A ± , 7 O SSttTCS U ? Sit t 3 U L < , «fc 

±I2 , JA-Z7'7>f Y-UTHtLllMn7tt> ffUUGCCATCACCCA 
AATGG C B£ ¥1 S ^ 1 6) . AAGAAGGGTAACCGACTT ( E 5!) S ^ 1 7) 
f t?if ICVtf?? I. 
[001 3 ] 

lie, £tt-a«#HFn8t»«telCttfflTZjSi?TSE7 t: 5'f7 - (A) * (B) . t 
U < (B) Y (C) tffifr^tJtfe??^ htll)^ V^&Slll. 

(A) i£5'J§^-3rj!e«0jIS§^!i1 # g 75 1 31 3 ?ggGm^E5iJ2tt i tS>-H5# 
H 2 3 '> £ < * t 1 0SS)U<!)lliE5iJt»n?7^?- 

(B) tt5"J**3Ciett<2>***^55 8 6 3 § g 75 1 8 8 3§g0HSE?iJ0«?lttli 

J?7 ( Y- 

(C) E5'J*S3Ciett0Jfi3fc*^S5lSB7JI»1 8 § g 0 S K ?<J 
t 0 0 1 4 ] 

Fni4*DNA«it?5 < . £ Hfi*DNA#3Jtl7ll]S*stS9PCR-Efi? 
£ . - & Iffl S * b" hft*DNAtBaitZ««^L7*fC»*l/UBWVUT»*KJ!l 

(A) 9 1 -3?»iiE?yf^3 c£tt?)-ttSS§8 1 f I7J13 9t@(i)lSBJiJtjliE 
b & . C © S S IE ?'J . 1 6. 8 rDNA<?3' *iS«95JMS3rJ;(>. fi!e5SfitCPJft 
2 1 6S^DNAV 2 3 8 rDNAV(9Bcaffi?^n^-t-il0 5' * J$ <?> it S 
IW»i5e2»tti:*4l,7llJl. 

[0015] 

JJ!CPCRa-?Ji*r2*.W©«igE®^ l J3 , X?U*fK7'7Y7-taitUei5;Ufe 

. eti^?7^Y-t«in, F n t J c o u ~i P c R t (f J V 3= . 

f n ffi c*i Att ^mms.m<oh-tf% ^ ti 2 . 

[00 1 6 ] 

FnS»HMfttti*#*U-7l3:, *B9^±aJS^®ra^T*tg. 51. if 56 . * 03 ;t 
[00173 

8111177^ - (A) ~ (C) C r> I » 7 Si Bfl ? 2 . 7-7 4 7 - (A) CRStl, 
EW**SCE«01I*»*8 1 ¥ g 75 f 1 3 ?Sgc?>jiSe?iJ3?tt i i9-B5?>';«Z'> 

. 7-7^7 - (B) Ct2St2E5!)§-§-3Ci£tt</)}S8&^§58 6 3§g7518 8 3 : &g 

fi5)filE5 ! Jt*?i77H-f ^t-X77^Y-Vb7PCRtfi?C«?? 
I. 77^ Y-5)liSH7tt, 1 OlSlJ:4OJIilT0t<il#ffiiril. # $ b < 

tt i zaiJUisotiaT?* 1 ;, £ v » * u < is 1 5iDKi2 5SiftT?i)j. 

}§ 8 E ?'J (A) H7B, 08 *. BM 8fltt9H«3«SK99 ( C) AACGTGCGGA 
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TGGATCAC^, fig E 31 (A) C » i| ? ** # 9 « 1 # § 711 2 2 * B © »» K M 
AACGTGCGGATGGATCACCTCCf, J&S§F-§-387tl7312 6 # § <9 S 
115'JCGGATGGATCACCTCCTTTC. tM*#^SSl 2S171I3 1 S 1 ^ 
I1I5HGGATCACCTCCTTTCTAAGG, it S # ^ SB 1 6&§7}23 3#§ 
i5»ilMCACCTCCTTTCTAAGGAG*tfflUKVtf?f i. fflSE^J ( 
B)®iaCEW**3C8E«!<?>»S*S»883*B755883*B®ffl*E5'J®i§»l 
& IS S E 5'J ) ft <fc ^ (C) <9? 7 ^ 7 - t ffl tl 7 P C R t ^ tit . E W * 9 3 <0 H * 
E?!<!))Hii»iS*lSC»2 C Z. £!?Sii*i;£^0?B31tt, sf&± 8 8 3 fc 

P -? ft 'J . M S >* ffc ® ? « *i jI t * t ® 9 0 0 f> P ® A > FtflSff I ( B 2 * » > 

[0018] 

wn + o f n six #ffi<y)T'># u»ft * . * v ww*s«a>*»* t #j&h»6c 

(J . iiu !fi 7" tM Y - (A) . ( B ) V ? 7 T - (D) Cl3?Z> S£ ?>J t ^ 3 IC IE «! © 
24SI75I 1 5 6 &B91k&mmcD®miftM%®.nZtt>t 9®m®m&B 
WQ-W&K #J 1 Omtt^±0fi*E5yt3<t'77^Y-©37)©7 : 7'{Y-~£fllll7. 

csnT<vhPCR2tfi^^?n. mSE^J (D) bi esrDNA^n 

S ^DNAV^5a^5Z^-t-ilS):l*l^^lJittC#4tZ. (D) H7tt 

nSI»^n<5?f)- 3 7U<, ?7n-U7J; l ifil21 6~2 6t*. W 
*,Br20»*#»JftZJaSE5!ltfcr37-7'r7- (E) ftfflH2CV»fitLl). c 
C?> 7 Y - (E) * R . E5JS^3Cffitt«?)lfiiSS^»l 24fl/5I143fl 

C$27x* y hPCR)SttZll<i)iiX7y?#^3. it t* SS 1 USiXxv? 

7- 1 « ? # . Cd»*iac«flU?5-f7 - (7^-77^7-) ttii'i, 
#-7j5)?7^7-«itnic)?7^7 - (0^-77^-) t * ffl L . « fi Jf JH. 
ft0DNA£*<?>J*'ll£tt*IK»'TZ::Vff-?* ! Z. 5§1©JitiXTy7*VU7. tt IB ( 
A) JVJ;^ (B) 9Sli?J t SC^ 3 7 M ?F t 7 ^ ^ - ? 7 ^ 7 - U 7 P C 
Rtff?. MffiKWt fi -? * 77' * S> - W t 1U7 35 2 <5 Ji +1 7 x y 7" C A3 . 1525) 
»«Xtv7-?I*. ft £ (A) ft 6* (D) c)i§tSflt 3i<^ 'J Df 37 1/ <f f F t O 
^-77^7-H7ll!PCRtfi?. r?©»ft<?>£3«iJ«*Jitttt. 8 2<i)«l7f 

y7?infe77 * 7-c«*tu«). iw*98 cistt<?>asE?!i©-ajic<a3r? 

[0019] 

38 1 9»iX7y7Cffitl7CM?H7^?-?7Y7-n7- « 15 (A) ©11 

UCGTCACACCACGAGAGTTGG ( E 5'J § # 1 fC IS «! <9 it S # ^ 551 3 84 
# §75 I 31 1 4 0 3 f l^lliM) tftEUZCfcfc-??*. ft 2 II B (B) i3£ll 
5'J t 3 t? 7- 7 >f Y - (0 ffi C 2 3 S r DNA^jS^EStlCsU+Lfei^ttCCATTT 
GGGTGATGGC (E$y*^2C?SE«!©«S#S»5 9 7 S175IS6 1 2 # § <5 ft 
il?J) 9ffli«I$E5!t7')^-77^7-H7lll]C^7n. 
[ 0 0 2 0 3 

* . C $ * X t < y h PCRSCttnnf < y K PCRftfc«ffl*Rrttfft3. 
7X7<vhPCRfttt. ^n7<vhPCRtU8b7, Sfl'JHMJUO/ 
-7 7^Y--dy ht*«r3i»*SJ. 
[00211 

?^7<v^PCR)iClS«57?f-77^7-H7, i!E9 (C) * (B) 
7 J7-F77H - = E 5'J « * 4 IU IB « 0 I'S WlVi <D - & # K Z 2 % < Y t ~\ 0 & S 

?y<9-si#ijs3'>s< n 1 0Ji»^±^igsi£? | JtttZ7 7^Y- 
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0J *. tt . 1 6 8 ^ D N A <51II^J t * Cisf L feC G T 

CACACCACGAGAGTTGG (EJ!)#*4CiE«t©lSS**Sl 3 8 4 91711 
114 0 3f IOilIE5!) Y . 2 3 8 f"DNA(5)aSI?J'9j^. AAGAAGGGT 
AACCGACTT (E?!l§^2lC!e«!o>llS#^-55l 2 5 6S§7iIS 1 2 7 3 # g Q 
USE 50) ®fflittttSBSIVtfflH7»Uf v?«)JHItfi7Cl!*?r J. 
ft. Fnit»««CttltU«Ctt, *%W®7-*5 4 1 - (A) * (B) 
-«v^tt?7n- (B) V (D) 0?7^7-CvFtO?-?7H-H7 

[ 0 0 2 2 ] 

^ <?> k is t §a $ ? i . 

aSVSl 2*a©DNAtJ0(9IC«t-}7. *t tl *f ft. . 1 $iDNACiI (Sf t) 

7 7 Kt«E»*ttCJ:->7»Kr*Lfcffl«iB*C»J J tn.^*l© 1 * SB © 5 * 

*HCA-f7Dv ( 7 Z - 'J 7 7* ) . HlfflQiN T P ( t* # * 

y'J*Z9Htf © £ ft T . TaqD N A 7K U ^ ? - If t ft ffl * tt I * . C9? 

:M 7 - S> 3 ' JliJICflS^llSBWCffioTXJU^fh'^JiairtLDNAaffWfit 
J (tti^ie) . C^SItS'JiStC^?, «fi*«tSt*DNAi)i tXiC»7C 20 

1 . ft # . T-^^HilfiiSB^lH^ b 7c(,NTP1 3 (5ciTT 

P^ftlD'JCdUTPtlllTtill. 
COO 231 

~ 9 8 t . 75^ 7-WDNACA^7U y ^^?1!?7: - 'J>7SIt 3 7-6 
Bt. Ta.q DNA*U>!7-<rtfFi?ttZttISIt5 0-7 5t?fitl, C ft, t 

1 f * ? h t u . c©j;?«iM7^tat?*;Mi'*7iott?c*cj; , K « «i be w t » 

HtttJZ Hi, PCRi. *t«ftWt*H*tt*ICJ:V*lll/. X f 7* 9 7 

D70 , i?«i$etfiii. mi r a * * y 7 7 u # f f e ?'j © is i # . ± © » m e 
W<D»B u it + cttfflttfeoBfffcte* Z VIUS? * Z . * ft. # u 2 30 

7HrfKBW<P«iHCI*, SSilft7D7l-777 < - t 5 ») ? & Z . 
[ 0 0 2 4 ] 

EWS§'3QiSS?l 1 * B #»i 8 3 9§g<7JiISE$y2»: i *<2-ffl5#t;£Z'J>S < * 
t 1 0S*liOB«CfflatZ»». Sfe> 7*5'f7-BCfirU7W.E5 l Jff^3CBE« 
0 Jl £ § ^ 35 8 6 3 II#^ 8 8 3Si0JISE$ l J<5)fflll«)m»E5 l JX(3: i t©«littSS 

EW<5-w»ij*i'>«<^ei oiasj*±©EWicffl3rjff») ©5' * j$ # th te 
«BWC*y ZHftctt. asiijii)fl'tfJt»*jittc«£*ft.z . »c. 5' 

*J*#$fillt0t/BllfcV?Ctt. a t©X*«'«it«*ji»yS<«I. 7-7*7-1*. 

"C t f y . 7*Zf t 7 7* Z 7 . F I TC (Fluorecein IsotKiocyanate), 7 9 U 7* 7 . 7* Z 40 

KD7xZ^. 7*« I J7*Z77»-C. *?7i7-S. t 3 2 P Id N T P » * » Br ft. 

[ 0 0 2 5 ] 

**«c*t Jt>?/i/VU7. **«£&8;*i#%/Lijft.z#. mxtsmm. ss, 

ffira^lffi*. if 03 St T fi ig . DJKPlttK. ft A 5* Hi JR. M, tttt. tb tit 
© & ft . S ff . Be . fcZUtt^ft*±#aiW©*&*!»3t?irZ:?*ff?frZ. 
[00 26] 

flttt L fc^&Stfltt . ISI)IllH:DNAIIll»PCRC«t2C);tf7n. DNA 
Mi Si tt . tftc«T7fi?u«?f J. 7/l,^yttil5tU<iri^I;SftS , JfflMi 
. It * S5 3 . Vy7fe%<DJVllttlfr--?l!X±cDl5&, t b < tt ?P IS © * * htffi 50 
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I) ~Z D N AttU t J . 
[0027] 

4*am»air*ifeDNAtst«tt»tt. S£c«^7icfis»itb7un. m 
iijra*«#?D7h77 7<-n<»7AD-*ia;ii. j& w > yyjyju?/*. y 

[00281 

fiuie<9 7-5 * y - ^Jf^itDr*, Fnlttii<9fe«?i?n-7n7£)lffl?*J. ft 

II»ttMBSItlll7, »3«fi?«>DNABifrCL7tJ:l). S'JPtit* V b TEc 
oR I . Mse I. Ban II. A!u I, Mbo I, Fok I. Taq I. Mbo II. Hinf I. Ava 1 1 # <4 - ~> 
Kit mi\ J z: J . WIRB*«aL7*imi^DNAB^tt. « H i» Ifc <f> S. & >S 

» t g D t«s * 1 c * #mt u ii . 

[ 0 0 2 ?] 

Vir =*= ^ T Z y . FITC (Fluorecein Isothiocyanate) . 7 7 l J V > , V*ZF07xZ 
7)tJV7<277y-tf. Jk77i7-V. [ 32 P]dNTP# * StttL I - o JJt ± t ft 

[ 0 0 3 0 ] 

CtLST-D-rttStlfflttCiSfcrtt. DNAfv?Vb7HUl:Vlf?n. DN 
Af v7<5IISlCTll7tt, ^SC«^7lffirZC^?f J. flJ X tit . ?D-7t 
7^y7-S«±ICffil7tt3 7-D-7'ESa^. *7 7 ^ -> 'J 3 > n<Pifil7lt! D N 
A«)tfHEtfflll77D-7I)NAt4)t?ttfe7D-7fifKI5ytSll7t < l;U. 
* , iPiODNAf y?ffiil»I&9 J i<9ft»S^Ctt. D N A f y 7»frB 'i R S¥ 
t ffltl 7 t «fc I) . 
[ 0 0 3 1 ] 

Ci<!)f*H7TcL') DNA«^7-^, <?> fl& ® B * , <iNTP?9lK, 9f 

[ x « «g ] 

[ 0 0 3 2 ] 

r 4i i t ©?tt « i) . 

<HKs#Jl>FnSo>&iii1 

T!E77^7-tlll7, 7 , /A7f 'JH ■ I i - 7 1/ US¥l9«itfi-3 fe. 
7 j 7 - F 7 7 ^ 7 - ; 5 ■ — AACGTGCGGATGGATCAC— 3 
'J A-777^ 7 - : 5' -CTACGCCAAACGACTAATTCG-3' 
3 Ii<i) 7 V Jl 9 t V 1 L • ; a -n? /j.SS^tt ( Fusobacterium nucleatum A 
TCC25586, ATCC1 0 ? 5 3 . ATCC23726) t . 5 )S F M i§ f ( B 7X 
S * * it £ tt H ) 1C73~5 Bf 3 7t?i8t6Stffll. HiSb^DDl-t 1 6i 
^Rllfltyt- ( t 7 7 > !1 S D N A S : 1= y h > tffll)TDNAttaS*t#Jt. 
DNAttHill U I IC5 0inM<9MK I 2 Sit 1 . 5 U I . § 2 mM<?iNT P »>S 
(77 7 0'/UI : ;7 7A?lS) ZU I , 12. 5 Pmo I / U I (57!7-F77^ 
7 - SS 1 U I . 12. 5 Pmo I / U I © l ;A-X75'f U I . 5U/U I 

Q)Ta,q DNA* U^7-{fSI (777 0WU<f : /7 7/,aS) 0. 5 U I . Amp I i 
Taq Go I dfl 8i i$ ( 7 7 7 -f P /U 7xAttS) 5ult^ft^na)t. ECXIL 
£M*6?Kt£t5 0ii I C* 3 £ ? JO* V b fe. 

[ 0 0 3 3 1 

ffi) 3E ft = Ht, 30» 
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7 - _ y y 7 ; 
WXJSLB ■ 

A B V 4 0 h ■ 

[ 0 0 3 4 ] 



5 5t. 301 
7 2 XZ . 3 0 » 
4 0 11 



CtT,^Q)JS^t3: > 77- : 7<K • /W <f 7 7 x ttS ©GeneAmp ? 7 00 7 Z7 1 Atfflt) 

7JD-Xyil/tfflIlfil) TAE (Tr is acetate . Ethy I enedi am i ne Tetraacetic Acid) 
A»7;-tliLfeft»»ICfiyH. PCR& fc»?«*5llCCvhUfc. 100V 
. I 5*ISSb^.«. 7#a-Zir)ltlf ■V")t7D7n , »»C3 0*a»U, ft 

Ktseufe. s e « . uvh7>zu^*-»-tHiu. 9 a > k t as 10 

b . l»;iS)<9S6Stt!22<9ffl l )7 l &I. 0t»<?>l/->1tt7-;!7-. U - 7 2 A T 
CC25586*. U-73ttATCC10?53«. U-74ttATCC23 7 2 6tt 
© € ft ft SUS t * * . 8il5)7 l /A!'T U *7 • :i-HUi$TCS9 00 fc P 

9»*i»tstA> k # 8 to ij n. £ . 

[ 0 0 3 5 ] 

7*7-^7-7^7-: 5' -GGATTAGATACCCTGGTAGTC-3 ' 
|JA-7?7H - : 5' -GCCATCACCCAAATGG-3' 
7/A7T^n'::-HUi (ATCC25 5 8 6 8) C fill 7 » 1 5 0 0 i 20 
P © « *i M t * ? A 7 h"^IStoi44lfe. 
[ 0 0 3 6 ] 

< Jt « fll 1 >Fnift5K97y*A7f l J9Z 4 Ilifti;f t: l-43SlK(i)PCR 

«a;a<*^^c>«6a;fflg3t*vb7, FnD^^ssi. rsftV7 , /A77 i J7i • 

?7(7t-H ( F. navi forme ATCC25S32) - 7 '/ A ? f 'J 9 A • \'J?t 
F yr < 10 L ( F. periodontics ATCC33693), 7 y i AVT l jn • 
7 j - 7 A ( F. necrophorum ATCC25286). 7 1 / A ?f 'J H • f ? 'J 
( F. var iutn A T C C 8 5 0 1 ) Jk U . 7 , /A?t'JA • ( F. russi i A C 

TT2 5 5 3 3) * , tlhE&SjE^fi&iSJISiSlfflBa (Normal Gingiva Fibroblast A T C 
CCRL12?2)ttta*bfe. 30 



t h &*El$tii®MmmmMtZ . ft. & <( - 7 A, Z ft IB (Dul beccott H ) C 1 0 % <D 7 V 
BS K lta 5S t & £ $ ? . 5%C0 2 ©Slffl^#-?. 3 It, 7 2fffIU§&(£!!iRb> 
^a^l&7K?!5fe>##DNAttdltfi-5fe. Htt?K<illC-)H7l3;, X ft 01 1 HI * © » 
ttt<7ofc.«Sl3*»<2>«Sl*HI3®ffl'J-?&I. l/->1tt?-3&-. U - 7 2 tt 7 4 / 
AJf 'JU'^^j-U. ^> 3 8 7 1 /A7t'JH ■ ^ U ^ F >f < JA. 
1/ - > 4 tt 7 V A 9 t 'J 7 i> • 2?rJ7*-7^. b->5H;7'/A97 l J7/.-'77 l J 
7/», b->Btt7 , /A77U • il--/-, L/->7ttt:hffi*jE^ft»ffiltSli§SO) 
W SL J* »* t St . I) r tl © U - 7 C t ii-H £ W t m t A 7 KttSStomiStto*. 
[ 0 0 3 8 ] *0 
<SJSW3>il*En©PCR©^^ 

1 . &wo>m$i 

5 ij £&istff * b 7 . S5S. SB. tt 1*3 31 T i§ ft * c> □« ttffi t ft® b 

( 1 ) 

liti I <9MtSlb, 5000 »-?5»fB5tW*llLfc. ± t » 7 . PBS ( pKosphat 
e buffered saline :8tt»«i£3*a7k) 1 m I t JtO Jt . S » * U . C <9 Jf ft ? 3 E) 

S'/Xb, )$E»b^t0tDNAttiiticffiia;b^. 

( 2 ) 

S7"5V?St*JlU. & S t £ 1* b £ . »iiftfe5It10mn*»b. C tl IC 1 m 50 



[ 0 0 3 7 ] 
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i ® p B 8 t mX 7 SS5§&5000t ? 5 t iS)B»8 U i. iatt7lC1 m I ©PBS 

tiD/t.mB»«5ooo??5«'ia3aj»*«b*.. c^HkfttasaviBu. i^Litot 

D NAttffiC«&b Jt. 
[ 0 0 3 ?] 

(3) ffl^i^Tffltg^Jie 

$@ # ^ v r - fftit IC*1 b <\ - A - <f y h (United Dental Manufacturers Inc. 
) 2 * t 31 & fc- . ftP9ST©Jgt^3Rb^. C^^-A-SOFtlml^PBSl 5 ? 
5* < 1 »R 3t*r v 9 7 U . tt*»tEliRU£. t-A-3?>r>'r-tJR , milfeS, 
RJSifi t 5000* ?5»IB«A*ltUJt. l«t«7f CI m I 5 P B 3 t JDtSS;9tl50 
00?-?5*^a**atUfe. CQHkfttSIBItVJSU. &#bfc£<9tDNA}fiiHC«sSt 10 
b fc. 

. (4 ) □ 18 SI O £ 

^-F777tSH7. SittHtJXlXbfe. StSt1fnl(5PBSC7Mli. B 
5S 5g t 5000 »-*5»HiaH&»BUfc. ± 5S ? » 1 JL C 1 m I <?)PB8tJD^S»»« 5000 
» T 5 *B!&J&#tt b fc. C <?>#ff t 3 EJ* y iS b . ft £ b £ t © t D N A tt fli C K b 
£ . 

[004-0] 

*t tl. JSl Jr tt . £lfcfl!l1ig«<S>»rptfi-5fc. «S[;*tt<?>ttSlttB4 (1 ) ~ (4) 01 

~i hi . 04 (1) Ruatfiipttflusa. 04 (2) i*5g#>j0«Bis*. 04 c 

3) ttS&ft^:Tffllg»^<?)^iMiiSM. 04 (4) tt. U f& foB # K ® & & f& M t & t . #0 20 
<PU- > 1 1*7- * b-^ttfi^lA, ^>3tt«SiB, U->4tt$§t=&C 

, b->5tt^^*D. i/ - > e a*** e » >j ©«w«;»©«fta»«t *r . *ac 

llTIJ , 5£*3*IC. §8Clb7B, 5*^4*1^. SBQ^T*JglCHb7tt5* 
ilC. OSBICll7tt5 £ * 1 £n:©? 0 0 & P<&A>K#iSift>Jtlfc. 
[ 0 0 41] 

Green (Molecular ProbettS ) t3 0Q0fg*SRUJ£t©t5u!«SCUfc. T IE © 7- 
7-f 7-t 1 2. 5 P I «fc T Clll fLM&A-?ft%R b jfe € ® t 1 u I ffl 1 1 

tiSb. 7?50" AU'7Xf tttSAB I?yXi* 7 0 0 0 s y27i7fflll7ti 
PCRtfi^fe. 8*t*1C$tfe. 

7>7-F?7^7- : 5' -AACGTGCGGATGGATCAC-3' 
yA-77-5Y7 - : 5' — TCTAAAGAAATTGTTTAGAG — 3 
[ 0 0 4 2 ] 
[Si] 



3E1 



tttttt 


MW®. (copiesX«ti5i4) 


A 


1 . 9 E + 04 


B 


5. 8 E + 06 


C 


2. 5E + 04 


D 


3. 1E + 02 


E 


8. 0 E + 0 1 



50 
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1 0 0 4 3 ] 

S5 1 XTV?<?PCRC«»tbfc?7^Y - : 

7»7-F?^7- 5' -AACGTGCGGATGGATCAC-3' 

- = 5' — CTACGCCAAACGACTAATTCG-3" 

7i7-F?5-fT-: 5' -AACGTGCGGATGGATCAC-3' 
■ - : 5' — TCTAAAGAAATTGTTTAGAG— 3 ' 10 

[ 0 0 4 4 ] 

l -znmms o>mm? muz. s i ^v7a^S2i7v7«)PCR)! 

HOtOIKiDiitfiofe. ^ftJSLJhttSIDSfflll *(5]#®$>^?ftofe. 1 Si ;5k K) © 
8StB5Cf b£. B1"©l/-> 1 RT - J-> U->2!3:i$«l*A, U — > 3 M ^ 
*B. 1/ - > 4 HE C . l/->6tt««*D. 1/ - y 6 E ■» H 

€ a ;» a & t /tv -r . 5*4 , 326cfi«*ifctff*A>i ! »«iiir*ifc. 

[ 0 0 4 5 3 

TE^^^-f Y-tfflll7. 2M9PCR#^?C5n7< y hPCRtfi^. 

20 

11 XTy?0PCRC*iCbj£?7n - : 

7.7-F770-: 5' — CGTCACACCACGAGAGTTGG-2 
'J A - 7 7 7 ^ Y - = 5' -CTACGCCAAACGACTAATTCG-3' 
S277v7<i)PCRCtt5tbt77^Y - : 

7 » 7 - F 7 7 'f Y - : 5' - AACGTGCGGATGGATCAC-3' 
'J A-777^Y - : 5' — TCTAAAGAAATTGTTTAGAG— 3 
tt 8 I* £ % 0J 5 Y m ? h o £ . 
[ 0 0 4 6 1 

<tl»J7>FnlC}fSfi570-7tfflt)iDNAfy7 

1 C» t) T# S tl fe 7" □ - 7 ? $ SIC £ ') 3?ft#£fU . Jf77fiC**tttfe. 30 
cn.t*««3<&*«KW»H»«JftfcDNA*<RS?ttfe. ttJRt*ZC*l/*s.. 
[ 0 0 4 7 ] 
[* 2 ] 



ttlft* 


F n®0>&tb 


A 




B 




C 




D 




E 





40 



[ 0 0 4 8 ] 

<^^^J8>FnSC!tfS«!«7*D-7'tffltl^^ai+yh 
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[ 0 0 4 9 ] 
[ft 8 3 



S3 





Fnlfl)illi 


A 




B 




C 




D 




E 





[ 0 II 0 ffi $ « Stt « ] 

[ 0 0 5 0 1 

[01] l-RNAta-FtiDNA^iftStB?*?. 

[02] It J§ #J 1 C fl it I 7 V A 7 r 'J 0 U ■ :i-^UI<?)PCR»<iItt0ia 

[033 7 V* A 9 r U 0 A • Ii-^HiM^y^A^T'JO^IilU hit 

[B4) 4fta»Cfiit2PCR0«*?JiJ. ( 1 > « » . ( 2 ) S 5 . ( 3 ) ft A * 
TtHS . ( 4 ) □ Kttll 

[053 4 # K C 3) it I C § * X T a y h PCR5)81?ftl. 
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7 0> 

(72)%^* 

F 4B024 AA13 CA01 CAQ9 HA12 

4B063 QA18 QQ06 QQ42 QR08 CLRS2 QR42 QR55 QR62 QS25 QS34 
0X01 



